Supplementary Results
: A comparison of TreeMerge-fast to NJMerge and NJMerge-2 is shown below. Species tree estimation error (average ± standard deviation; maximum error is 1) is shown for datasets with 1000 taxa and 1000 genes. ASTRAL-III and RAxML denote which of the two methods was used to estimate species trees on subsets, given to NJMerge, NJMerge-2, and TreeMerge (see the main text for more information). The number of replicates on which NJMerge returned a tree is also shown, and averages are take across the replicates on which NJMerge completed. When NJMerge failed to return a tree, it was due to algorithmic failure (i.e., considering a siblinghood proposal to be safe when it wasn't). Table S2 : Running time in minutes (mean ± standard deviation) is given for each step of the divide-and-conquer pipeline, broken down into the time to compute the distance matrix (i.e., the log-det distance for the RAxML analyses and the gene tree internode distance (AGID) matrix for the ASTRAL-III analyses, denoted by M D ), the time to compute all subset trees (i.e., ASTRAL-III or RAxML, denoted by M T ), and the time to merge the trees together using TreeMerge-fast. Note that we estimated subsets in serial, because we assumed access to a single compute node with 64 GB of memory. We do not show the time required to compute the starting tree, which required just a few minutes for both RAxML and ASTRAL-III analyses. to compute the log-det distance matrix.
Level of
Species Tree Data M D M T on all TreeMerge Height Type subsets (D, T ) ASTRAL-III Analysis (M T = ASTRAL-III, M D = AGID) low/mod exon 1 ± 0 49 ± 7 32 ± 5 low/mod intron 1 ± 0 26 ± 7 31 ± 5 very high exon 1 ± 0 216 ± 23 33 ± 6 very high intron 1 ± 0 178 ± 19 34 ± 4 RAxML Analysis (M T = RAxML, M D = log-det) low
Starting Tree Commands
For the concatenation analyses, the randomized parsimony starting tree from RAxML on the full dataset was used as the starting tree. For the gene tree analyses, Neighbor Joining was run on the AGID distance matrix. Specifically, FastME [1] where t1 and t2 are Dendropy tree objects. Note that the normalized symmetric difference equals the normalized Robinson-Foulds distance when both trees are fully resolved (i.e., binary). In this study, both true and estimated species trees as well as true gene trees were fully resolved; however, gene trees estimated using FastTree-2 could have polytomies.
